Combustion 
and Flame 


THE JOURNAL OF THE COMBUSTION INSTITUTE 


Volume 20 
February—June 1973 


PUBLISHED BIMONTHLY 


American Elsevier Publishing Company, Inc. 
NEW YORK 


Copyright © 1973 by The Combustion Institute 





Combustion 
and Flame 


THE JOURNAL OF THE 
COMBUSTION INSTITUTE 


EDITORS 


P. G. Ashmore 

Department of Chemistry 

The University of Manchester 
Institute of Science and Technology 
P.O. Box No. 88, Sackville Street 
Manchester M69 1QD, England 


H. B. Palmer 


Fuel Science Section 

Material Sciences Department 
Pennsylvania State University 

320 M.I. Building 

University Park, Pennsylvania 16802 


DEPUTY EDITORS 


R. F. Simmons 

Department of Chemistry 

The University of Manchester 
Institute of Science and Technology 
P.O. Box 88, Sackville Street 
Manchester M60 1QD, England 


F. A. Williams 

Department of Applied Mechanics 
and Engineering Sciences 
University of California, San Diego 
P.O. Box 109 

La Jolla, California 92037 


EDITORIAL BOARD 


C. Th. J. Alkemade 
W. G. Berl 

H. F. Calcote 

P. Gray 

T. Hikita 

P. Laffitte 

A. K. Oppenheim 
R. I. Soloukhin 

H. Gg. Wagner 


The journal exists for the publication of 
experimental and theoretical investigations of 
combustion phenomena and closely allied matters. 
Among the subjects emphasized are: atmospheric 
pollution from combustion; combustion in practical 
systems; deflagration and detonation waves; 
electrical aspects of flames; experimental techniques; 
fire phenomena; flame ignition, inhibition, 
propagation, stability and structure; fluid dynamics 
and combustion; heat transfer and radiation; 
heterogeneous combustion; kinetics and mechanisms 
of combustion reactions; limits of flammability and 
of spontaneous ignition; modeling and scaling in 
combustion processes; new applications of 
combustion; propellants; sooting; spectra; supersonic 
reacting flow; thermal decomposition processes; 
thermochemistry and thermodynamics; transient 
species; transport properties and turbulence in 
flames. Critical reviews of current work will be 
invited. Relevant books will be reviewed. 
Announcements, Notices, and Reports of 
Combustion Institute meetings will be published 
whenever possible. 


EDITORIAL ADVISORY BOARD 


. Adams 

. Baldwin 
arreére 

. Bauer 

. Beér 


. Markstein 
. Morton 
. W. Norrish 
. Parker 
. Penner 
. Polanyi 
. Putnam 
. Rosner 
. Ryan 
. Schott 
. Shipman 
. Spalding 
. Starkman 
. Strehlow 
. Sugden 
. Szabé 
. Thomas 
. Thring 
. Thrush 
»A. Townend 


elbourgo 
Dineen! Lewis 
. Emmons 
. Fenimore 


estenberg 
- White 
>, Williams 


eee Cee ce at oer pares eeanee 


MANUFACTURED IN THE UNITED STATES 





COMBUSTION AND FLAME 


THE JOURNAL OF THE COMBUSTION INSTITUTE 
VOLUME 20, FEBRUARY-JUNE 1973 


VOLUME 20 NUMBER | FEBRUARY 1973 


Contents 


V. SRIRAMULU, M. C. GUPTA (Madras, India), and H. HEITLAND (Wolfsburg, West Germany) 
Some Pecularities of Flames Stabilized in Pulsating Streams 
LEON BLEDJIAN (Los Angeles, California) 
Computation of Time-Dependent Laminar Flame Structure 
RIMANTAS LIAUGMINAS, HAROLD O. BARTHEL, and ROGER A. STREHLOW 
(Urbana-Champaign, Illinois) 
Mach Stem Structure in Exothermic Systems 
MILTON FARBER and R. D. SRIVASTAVA (Monrovia, California) 
A Mass Spectrometric Investigation of Reactions Involving Tungsten and Molybdenum with 
Potassium-Seeded H,/O,2 Flames 
MILTON FARBER and R. D. SRIVASTAVA (Monrovia, California) 
A Mass Spectrometric Investigation of Reactions Involving Vanadium and Chromium with 
Potassium-Seeded H,/O, Flames 
P. W. M. JACOBS and (the late) J. STEVENSON (London, Ontario) 
The Gas-Phase Reaction of Perchloric Acid with Ethylene 
HITOSHI YAMAMURA and KO SAITO (Hiroshima, Japan) 
Microwave Reflection from Detonation Waves in Equimolar C,;H2-O, at Low Pressures 
J. B. HOMER and M. M. SUTTON (Chester, England) 
Nitric Oxide Formation and Radical Overshoot in Premixed Hydrogen Flames 
G. E. ANDREWS and D. BRADLEY (Leeds, England) 
Determination of Burning Velocity by Double Ignition in a Closed Vessel 
HSIANG-CHENG KUNG (Norwood, Massachusetts) and ASHOK S. KALELKAR (Cambridge, Massachusetts) 
On the Heat of Reaction in Wood Pyrolysis 
DAVID W. BLAIR (Linden, New Jersey) 
The Influence of Diameter on the Burning Velocity of Strands of Solid Propellant 
B. A. FEAY and J. R. BOWEN (Madison, Wisconsin) 
A Model of the Ignition of Cylindrically-Confined Explosive Gas Mixtures 
H. PHILLIPS (Buxton, Derbyshire, England) 
The Use of a Thermal Model of Ignition to Explain Aspects of Flameproof Enclosure 
PHIL E. DEPOY and DAVID M. MASON (Stanford, California) 
Criteria for Oscillations in Closed Isothermal Reacting Systems 


Brief Communications 


S. HELLEM and ALAN WILLIAMS (Leeds, England) 

The Rate of Combustion of Single Droplets of Sulphur 
ATSUSHI NAKAKUKI (Tokyo, Japan) 

Flame Velocity on the Surface of Volatile Liquids 
JAMES T. BRYANT (China Lake, California) 

Powdered fuel combustion: Mechanism and particle size 
CLAYTON HUGGETT (Alexandria, Virginia) 

Habitable Atmospheres Which Do Not Support Combustion 





VOLUME 20 NUMBER 2 APRIL 1973 


Contents 


JERZY CHOMIAK (Instytut Lotnictwa, Warszawa, Poland) 
Flame-Turbulence Interaction 
W. G. SOPER (Dahlgren, Virginia) 
Ignition Waves in Gun Chambers 
L. KRISHNAMURTHY and F. A. WILLIAMS (La Jolla, California) 
On the Temperatures of Regressing PMMA Surfaces 
R. N. NEWMAN and F. M. PAGE (Birmingham, England) 
The Dispersion of Spray Droplets in Flames 
K. G. P. SULZMANN, J. L. LOWDER, and S. S. PENNER (La Jolla, California) 
Estimates of Possible Detection Limits for Combustion Intermediates and Products with 
Line-Center Absorption and Derivative Spectroscopy Using Tunable Lasers 
J. R. OSBORN (Aberdeen Proving Ground, Maryland) 
Evaluation of Solid Propellant Ballistic Properties 
R. NATARAJAN (Madras, India) 
Experimental Drag Coefficients for Evaporating and Burning Drops at Elevated Pressures 
M. P. HALSTEAD, A. PROTHERO, and C. P. QUINN (Chester, England) 
Modeling the Ignition and Cool-Flame Limits of Acetaldehyde Oxidation 
M. P. HALSTEAD and C. P. QUINN (Chester, England) 
Inhibition of Autoignition at High Pressure 
P. L. STEPHENSON and R. G. TAYLOR (London, England) 
Laminar Flame Propagation in Hydrogen, Oxygen, Nitrogen Mixtures 
A. F. ROBERTS and B. W. QUINCE (Buxton, Derbyshire, U.K.) 
A Limiting Condition for the Burning of Flammable Liquids 
C. F. CULLIS and S. C. W. HOOK (London, England) 
The Oxidation of Metal Alkyls in the Presence of Isobutane 


L. A. LOVACHEV (Moscow V-334, USSR) 

V. S. BABKIN, V. A. BUNEV, and A. V. V’YUN (630090 Novosibirsk, USSR) 

V.N. KRIVULIN and A. N. BARATOV (Moscow district, USSR) 
Flammability Limits: An Invited Review 


Brief Communication 


J. H. KENT and R. W. BILGER (N.S.W. 2006, Australia) 
Measurements in Turbulent Jet Diffusion Flames 


Meeting Report 


Announcement 





VOLUME 20 NUMBER 3 JUNE 1973 


Contents 


R. HUGHES and A. S. PRODHAN (Salford, England) 
The Combustion of the n-Pentenes in the Cool Flame Region 
J. G. FIRTH, ALAN JONES, and T. A. JONES (Sheffield, England) 
The Principles of the Detection of Flammable Atmospheres by Catalytic Devices 
B. F. GRAY (Leeds, England) 
Critical Behaviour in Chemically Reacting Systems: I—Difficulties with the Semenov Theory 
B. F. GRAY (Leeds, England) 
Critical Behaviour in Chemically Reacting Systems: II—An Exactly Soluble Model 
D. J. M. RAY and D. J. WADDINGTON (Heslington, York, England) 
Gas Phase Oxidation of Alkenes—Part II. The Oxidation of 2-Methylbutene-2 and 
2,3-Dimethylbutene-2 
G. D. COLEY and J. E. FIELD (Cambridge, England) 
The Sensitisation of Thin Films of Nitroglycerine 
YUKIO MIZUTANI and ATSUSHI NAKAJIMA (Osaka, Japan) 
Combustion of Fuel Vapor-Drop-Air Systems: Part I—Open Burner Flames 
YUKIO MIZUTANI and ATSUSHI NAKAJIMA (Osaka, Japan) 
Combustion of Fuel Vapor-Drop-Air Systems: Part II—Spherical Flames in a Vessel 
B. D. CRITTENDEN and RONALD LONG (Birmingham, England) 
Formation of Polycyclic Aromatics in Rich Premixed Acetylene and Ethylene Flames 
CHUL PARK and JOHN P. APPLETON (Cambridge, Massachusetts) 
Shock-Tube Measurements of Soot Oxidation Rates 
WALTER E. KASKAN and DAVID E. HUGHES (Binghamton, New York) 
Mechanism of Decay of Ammonia in Flame Gases from an NH3/O2 Flame 
DONNA PRICE, A. R. CLAIRMONT, JR., and J. O. ERKMAN (Silver Spring, Maryland) 
Explosive Behavior of Aluminized Ammonium Perchlorate 
D. K. EDWARDS and A. BALAKRISHNAN (Los Angeles, California) 
Self-Absorption of Radiation in Turbulent Molecular Gases 
EPHRAIM COHEN NIR (Paris, France) 
An Experimental Study of the Low Pressure Limit for Steady Deflagration of Ammonium 
Perchlorate 


Brief Communications 


MASAYOSHI KUWATA and ROBERT H. ESSENHIGH (University Park, Pennsylvania) 
Influence of Mixing on NO Production from Natural Gas Flames 
CHRISTOPHER ENGLAND and JOHN HOUSEMAN (Pasadena, California) and D. P. TEIXEIRA 
(Rosemead, California) 
Sampling Nitric Oxide from Combustion Gases 
M. VANPEE, K. D. CASHIN, B. J. FALABELLA, and P. S. R. K. CHINTAPALLI 
(Amherst, Massachusetts) 
Deflagration in the Combustion of Hydrogen-Fluorine Mixtures 


Meeting Report 


The subject and author indexes to Volumes 20 and 21 can be found at the end of Volume 21. 








Announcing — 

a comprehensive new textbook 

with emphasis on the thermodynamics 
of process reactions 


Unit Processes of 
Extractive Metallurgy 


by Robert D. Pehike, The University of Michigan 


reflects recent advances in UNIT PROCESSES OF EXTRACTIVE METALLURGY answers a long- 
engineering science and standing need for a well-written, contemporary college textbook on 
technology metal extraction. Based upon the unit process concept, the volume em- 
phasizes the basic principles of the subject, rather than the detailed 
practices. This approach, together with an examination of relatively 
recent engineering developments, such as the extended application of 
chemical thermodynamics and the use of computers in metal extraction, 
enables students to develop an understanding of the current field of 
process metallurgy 


especially written for Designed for juniors, seniors, and first-year graduate students, the text- 

advanced undergraduate and book is suitable for courses in both ferrous and non-ferrous metallurgy 
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